Introduction
In practice, it is often necessary to calculate some properties of a statistical population. For this purpose, a random sample is taken from the population, its properties are calculated and these properties are developed to a population. A subset of individuals is selected from within a population to yield some knowledge about the whole population by sampling. The developed properties are approximate and are typically expressed as a confidence interval. Conversely, researchers may seek to calculate some properties of a random sample with the aim of estimating these properties to a population. In this case, the considered properties are calculated for the whole population once and then are used for drawn random samples. The most important statistical properties of a population and random sample are the mean and variance which are calculated from the probability distribution function of a population. If it is not possible to obtain these properties using a probability distribution function, all individuals of the population should be examined and used to obtain the considered properties. Although this work is easy for small and finite populations, it is not possible for infinite populations and a fairly large random sample is needed for approximate calculations.
F-distribution Probabilistic behavior of some random variables can be defined as a mathematical function of the value of the considered random variable which is called the probability distribution function. The most important probability distribution functions considered in this article are the Normal, Chi-square, and F distributions.
Equation (1) shows the Normal distribution function (Walpole & Myers, 1993) which includes two parameters R ∈ μ and + ∈ R σ . Equations (2) and (3) express its mean and variance, respectively. The values of the Normal random variable, which belong to a real numbers set, have a specific mean and variance. 
In the case of 0 = μ and 1 = σ , the Normal distribution is called the Standard Normal distribution and its probability distribution function will be according to Equation (4):
The Chi-square distribution (Walpole & Myers, 1993 ) has a parameter 0 > ν which is called degree of freedom. Equations (5) to (7) display its probability distribution function, mean and variance, respectively. The values of a Chi-square random variable which belong to a positive real numbers set also have a specific mean and variance. /2 ( /2 1) 1 2 1
As shown, the F-distribution's mean and variance have not been defined for the second degree of freedom less than 3 and 5, respectively.
While confronting these circumstances, the approximate mean and variance of population can be obtained using a fairly large random sample and simulation. The Simul8 software is used in this research to conduct simulations. Because the F-distribution has not been defined in this software, simulation is performed using the relation between F and the Normal distribution. Equation (11) shows that the Chi-square distribution with ν degrees of freedom is the distribution of a sum of the squares of ν independent Standard Normal random variables (Walpole & Myers, 1993) :
Also, the F-distribution with 1 ν and 2 ν degrees of freedom arises from the ratio of two independent Chi-Square random variables that have been divided on their degrees of freedom according to Equation (12) (Walpole & Myers, 1993) :
Simulation by the Simul8 software
In practice, many problems have probabilistic behavior. One of the most common cases is a queuing problem in which customer arrival rate, service time, and the like are not exact. Queuing theory can be used to solve these types of problems. Sometimes, a complex combination of several queues in exact and/or probabilistic manners with limitations, calculations and different conditions are observed. Examination of such a complex problem by queuing theory is possible theoretically, but nearly impossible practically. Hence, computer and simulation sciences are needed for calculations. Using simulation science, a complex system can be run virtually and its behavior can be forecasted and examined within a reasonable time. The Simul8 software used in this research has a user-friendly graphical aspect and includes the following elements (Simul8 Software, Version 2000): 1) Object. An object is like a customer that moves in a special path to get some services in service centers or work stations and waits in queues until the conditions for service in the next service center are ready. This object may exist in a queue at first or may enter the system through an enter point after the system begins running. The object can have a label. A label is a variable that stores a property of an object. 2) Enter point. New objects come into the system through these points. The object's entry time probability distribution and values of its labels can be nominated. 3) Work station. In this element, the considered object gets service. Service time that can be probabilistic, number of servers, capacity and resources can be assigned. Also, calculations on the model's variables and object's labels can be done in this element. . For this purpose, a random sample of size 500 is drawn from a statistical population having an Fdistribution. In order to achieve more accurate results, the proposed model is run 100 times and the average of the obtained means and variances are recorded as final results. It should be noted that the proposed model generates Standard Normal random numbers at first and converts them to Chi-square random numbers. Afterwards, Chi-square random numbers are converted to F random numbers for calculations. In the proposed model, queues, work stations, resources and information stores are displayed with Q, W, R and I, respectively. As shown in Figure 1 , the proposed model includes three parts. The first and second parts of the model generate the first and second Chi-square random numbers, respectively. Because the performance of both parts is similar, only the first part is described.
In the first part, there is one object in Q1 at first. This object enters W2 while running the model. The service time of W2 is exactly equal to zero. In the other words, W2 is a virtual work station. In W2, a Standard Normal random number is assigned to the object's label. Afterwards, the object can enter W1 or Q2. In the proposed model, entrance priority belongs to W1, which is also a virtual work station. W1 uses one unit of R1 and then changes it to R2. When R1 finishes, the object cannot go to W1 from W2 and should inevitably enter Q2. In W1, the value of the object's label is squared and added to I1 and it then returns to Q1. The loop Q1-W2-W1 is repeated R1 times and a Chisquare random number with R1 degrees of freedom is generated and stored in I1. The object waits after entering Q2 until the conditions to enter W3 are ready. W3 requires R6 and changes it to R7 after using. The initial value of R6 is zero but after running the model, a value is assigned to it by the third part; R6 is an intermediate between the first and third parts. W3 which is a virtual work station changes the value of R1, that is now equal to zero, to its initial value and also changes the value of R2 and the object's label to zero. In the other words, the first part of model returns to its initial condition.
In the third part, there is only one object in Q5 at first, the object then enters W8 which is the only real work station of the model and has an exact service time. Because the first and second parts of the model have service times equal to zero they generate Chi-square random numbers I1 with R1 degrees of freedom and I2 with R3 degrees of freedom, respectively, when the object is in W8. Afterwards, the object enters W7 which is a virtual work station. In W7, an F random number is generated by the ratio of I1 and I2 which have been divided on their degrees of freedom (R1 and R3). The generated value and its square are respectively added to I3 and I4 to obtain the sum and sum of squares of values of the F random variable, and then W7 uses one unit of R5 and R8 and changes them to R6 and R9, in that order. Thus, W7 lets the first and second parts of the model generate new Chisquare random numbers. Calculation of sum and sum of squares of values of the F random variable is repeated R5 times (which is equal to R8 times) in the loop Q5-W8-W7. R5 is considered equal to 500 in the proposed model. After finishing R5 and R8, the object enters W9 from W8. In W9, the values of the sample mean (I5) and sample variance (I6) are calculated using I3 and I4, which are respectively the sum and sum of squares of values of F random variable, according to Equations (13) and (14) Conclusion By setting resources R1 and R3 equal to the first and second degree of freedom of an Fdistribution respectively, mean and variance of a random sample of size 500 (I5 & I6) are calculated. To obtain more accurate results, the proposed model is run 100 times and the average of obtained means and variances are recorded. 
